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(54) Abstract Title 
Refuse bin 

(57) A refuse bin (10) having a hinged lid (16) biased to the closed position in contact with a rigid mouth 
portion (26) of a bin body (12) is provided with a spring and pulley mechanism (48-66) for progressively 
decelerating the lid (16) as it moves, on closing, towards the point of impact with the rigid mouth portion (26) 
of the bin body (12), thereby to minimise the noise emitted on impact of the bin lid (16) with the rigid mouth 
portion (26) of the bin body (12). 
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REFUSE BINS 

This invention relates to refuse bins, and particularly to 
such bins that are provided with a movable lid for closing 
the open mouth portion of the bin body. In some such bins 
the lid is movable by hand from a biased 'closed' position, 
in which the lid closes the mouth portion, to an 'open' 
position in which the mouth portion Is exposed for the 
placing of refuse in the bin body. In other bins there is 
provided a foot-operated pedal mechanism for moving the lid 
from the closed position to the open position. In all such 
bins, the lid returns to the closed position by gravity. 

In most bins which are commonly in use the lid cooperates 
in the closed position with a rigid mouth-forming portion 
of the bin body on to which the lid descends heavily to 
impact and so close off the mouth portion. The rapid 
closure of the lid (under gravity) on to that rigid mouth 
portion produces a harsh noise, which can be annoying, and 
in some circumstances (as in hospitals) even distressful, 
to those near the bin. 

In some bins that rigid mouth portion forms an integral 
part of the bin body itself; whilst in other bins that 
rigid mouth portion is separate, is carried by a stand, and 
serves as a carrier for a plastics refuse sack which then 
constitutes the rest of the bin body for receiving rubbish 
through that rigid mouth portion. 

The present invention seeks to provide a lid damping means 
for controlling the descent of the lid on to the rigid 
mouth portion as the lid finally approaches the closed 
position, thereby to reduce the noise emitted on Impact of 
the lid with the rigid mouth portion. 



According to the present invention there is provided a 
refuse bin comprising a bin body having uppermost a rigid 
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bin body, and a movable lid hinged for movement to and from 
a closed position in which it sits on and covers the rigid 
mouth portion, the lid being gravity biased to the closed 
position, and lid decelerating means for progressively 
decelerating the lid, as it moves towards the closed 
position, in a manner such as to reduce to a low level the 
noise produced by the lid on impact with the rigid mouth 
portion of the bin body. 

A refuse bin according to the present invention may include 
any of the following features : 

(a) the lid decelerating means includes at least one 
helical tension spring, preferably two such springs, the or 
each such spring having one end thereof secured on the bin 
body and the other end thereof coupled to the bin lid 
through a linkage arranged in such manner as to progress- 
ively increase the tension in the spring as the lid moves 
down towards the closed position, and where there are two 
springs, the respective linkages being preferably coupled 
in a symmetrical manner with respect to the bin lid; 
(b) the bin body is provided with a foot pedal pivotally 
mounted thereon, which pedal is coupled to the bin lid by a 
push rod which is so arranged that depression of the foot 
Pedal by a user's foot pushes the bin lid upwards from the 
closed position, and the or each said linkage is coupled to 
the bin lid via the push rod; 

(O where there are two said linkages and a said foot 
pedal and push rod, the respective springs and their 
associated pulleys and cords are located on respective 
opposite sides of the push rod; alternatively, the 
respective springs and their associated pulleys and cords 
may be located all on one side only of the push rod; 
(d) the or each said linkage may preferably comprise a 
flexible cord or wire interconnecting the associated spring 
with a connection member on said push rod and passing 
around a pulley disposed between the spring and that 
connection member, the pulley serving to change the 
direction of the cord or „i re f rom its alignment with the 
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direction of extension of the spring to alignment towards 
said connection member on the push rod; 

(e) the or each spring may be anchored on a lower part of 
the bin body, in which case the associated pulley is 
disposed on the bin body at a position above the spring, 
and the associated connection member on the push rod is 
disposed at a position lower than the pulley; 
alternatively, the or each spring may be anchored on an 
upper part of the bin body, in which case the associated 
pulley is disposed on the bin body at a position below the 
spring, and the associated connection member on the push 
rod is disposed below the pulley; 

(f) the said rigid mouth portion of the bin body may 
comprise an integral part of the bin body; alternatively, 
the said rigid mouth portion of the bin body may be 
supported on a stand and carry a refuse sack which forms 
the rest of the bin body and which receives refuse through 
that rigid mouth portion, the bin lid being hinged on the 
stand for cooperation with the rigid mouth portion. 
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Other features of the present invention „m appear from 
the desoription thst follows hereafter and from the claL 
appended at the end of this desoription. 

5 the'reT'TT refUSe M -""cations 

described b 6 dyl " 8 PreSent lnTOnWon »*" no- be 
desoribed by way of example and with referenoe to the 

accompanying diagrammatic drawings, in „ hlch . . 
10 Figure 1 shows a rear view of the refuse bin; and 

Figure 2 shows a side view nf i-h. >,< 

M „ k , „ „ , e Vlew of tne bin as seen from the 

right hand side of the bin shown in Figure 1 . 

15 a R re f "tor„ e - nOW * draWlngS - "™ PartS ° f th « «-*-e 

Z JT r aWay t0 " eVeal ° ther Pa " S that «°™ otherwise 
be hidden fro m view. As shown, the bin (generally 

indicated at ,0) includes a rigid bin body 12 of 
rectangular horizontal cross section carried on two 

th M er r ly " SPa ° ed inte8ral feet »• " "PPer part 
the bin body is provided with a movable bin lid 16. The 

lid is hingedly carried by two transversely spaced brackets 
18 on hxnge pins 20 which are themselves carried in 
rearwardly extending hinge support brackets 22 secured on 
25 the rear wall 24 of the bin body 12. 

In normal use, a thin plastics refuse sack (not shown) is 
carried within the bin bodv » ,„ . * ' ls 

into the bin 10. eCelV±ng rSfUSe em P" ed 

The lid 16 is biased by its own weight to the •closed' 
horiz 0ntal m shown ln pigure6 _ ^ 

position it closes off the upper rigid mouth portion 26 of 
the bin bodv 12 Th* n„ -t„ ... , K *° or 

ay ld ' Th e lid is displaceable from that 

position to an 'open' position 28 (indicated in part onlv 
by dotted lines) by means of « fw y ' 
1n ,. . . y eans or a f oot-operated link mechanism 

indicated generally at 30. In the open position the lid 
provides access to the bin body for receiving refuse. 
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The link mechanism 30 incorporates a treadle 32 which 
comprises a double-ended lever 34 pivotally disposed 
beneath the bin body 12 and carried near its centre on a 
horizontal spindle 36, which is itself carried by and 

5 between the two bin feet 14. At its forward end the lever 
34 carries a treadle bar 38 (i.e. a foot pedal) disposed in 
front of and parallel with the bin body 12 for operation by 
a user's foot. At its rear end, the lever 34 carries a 
socketed end part 40 disposed to the rear of and lying 

10 parallel with the bin body 12. 

The link mechanism 30 also includes a centrally disposed, 
lid-lifting push rod 42 whose lower end is secured in the 
socketed end part 40 of the treadle 32. At its upper end 

15 the push rod 42 is pivotally coupled to a bracket 44 which 
is secured centrally on the underside of the rear part of 
the lid 16. A guide 46 secured to the base wall of the bin 
body locates and constrains the push rod 42, so as to 
prevent bowing of the push rod when subjected to 

20 longitudinal operating forces. 

The bin body 12 and lid 16 are both made of rigid sheet 
materials, preferably metal, though plastics materials may 
be used instead. In any event, removal of a user's foot 

25 from the treadle bar 38 after depressing it to open the lid 
16 will permit the lid to close rapidly under its own 
weight. Experience has shown that closure of the lid under 
its own weight gives rise to a sharp noise (not unlike that 
of a firearm discharge), which can be quite distressing to 

30 persons within earshot, particlarly if it happens 

frequently, and/or in a quiet place such as an hospital 
ward. 

To reduce the noise produced on closing of the lid 16, the 
35 parts now to be described are provided. Secured centrally 
on the rear wall of the bin body 12 is a pulley assembly 
generally indicated at 48. That assembly houses two 
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on either side of the central push rod 42. 



An angle bracket 5 4 secured horizontally near, the bottom of 
the rear wall of the bin body 12 incorporates two spring 
anchorage holes 56 in which are anchored the respective 
lower ends of two upwardly-extending helical tension 
springs 58,60. 

From the respective upper ends of the two tension springs 
58,60 there extend respective flexible cords (or wires) 
62,64 which engage in respective peripheral grooves of the 
respective pulleys 50,52 and pass therefrom to and are 
secured on a pin 66 which is itself secured on the push rod 
42. The parts of the mechanism just described are designed 
and adjusted so that (a) the springs 58,60 always remain in 
tension, (b) the lid closes quite rapidly, and (c) the 
tensions developed in the springs when the lid is in the 
closed position almost balance the gravity effect on the 
lid. 

It will be appreciated that as the lid 16 closes, its 
centre of gravity moves away from the lid hinges so that 
the torque applied to the lid to close it increases as the 
lid moves to the closed position. This progressive 
increase in lid-closing torque is largely countered by the 
progressive increase in the resisting forces produced by 
the springs 58,60. The tensions in those springs 
progressively build up with movement of the lid to the 
closed position, and so apply a progressively increasing 
decelerating force to the push rod 42 and lid 16. Thus 
the speed at which the lid finally impacts the upper mouth 
portion 26 of the bin body 12 is much reduced, with a 
consequent reduction in the noise that is produced when the 
lid impacts the bin body. With this arrangement, lid 
closure is much quieter as compared to closure when the 
tension springs are rendered Inoperative. 

In an alternative inverted arrangement of the pulleys 50,52 
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and springs 58,60, the springs are located above the 
pulleys, being anchored on an upper part of the bin body 
and the cords extend downwards to and pass around only the 
outer sides of the respective pulleys to their junction 
with the push rod 42. 

The springs 5 8,60 may be of constant spring rate throughout 
their range of extension, or alternatively they may have a 
spring rate which increases with extension, progressively 
or in steps. By "spring rate" is meant 'force per unit 
extension' . 

In the case where a bin body 12 is constituted instead by a 
refuse sack suspended from an upper rectangular frame 
member which is itself supported on a bin support stand, 
the lid is hinged on the stand to provide closing and 
opening of the sack mouth, and the lid closure-decelerating 
mechanism as described above is likewise mounted on the 
stand and operates in a manner the same as that described 
above. (Such an alternative form of refuse bin is 
illustrated and described with reference to Figures 7 and 8 
of British patent number GB 2323019, to which the reader's 
attention is directed for a further understanding of this 
alternative form of refuse bin.) 

In one modified form of the bin described above with 
reference to the Figures, the pulley assembly 48 and the 
associated springs 58,60 and flexible cords 62,64 are 
positioned wholly to one side of the push rod 42, the 
flexible cords being directed as desired towards the 
connection pin 66 on the push rod 42 by suitable guides or 
pulleys arranged to minimise the side thrust on the push 
rod. 

In another modified form of the bin described above with 
reference to the Figures, the pulley assembly 48 has its 
respective pulleys 50,52 mounted in line with another on a 
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the push rod 42. As in the modified form Just mentioned 
above, the flexible cords are directed to the connection pin 
66 on the push rod 42 by suitable guides or pulleys 
arranged to minimise the side thrust on the push rod. 

These two modified forms are well suited for use in a 
retro-fit bin lid decelerating mechanism arranged for 
fitting to an existing refuse bin. 

Whereas in the above description the lid decelerating means 
has been described in relation to a refuse bin having a 
foot pedal-operated lid, the lid decelerating means 
described above may be usefully applied to a refuse bin in 
which the lid is intended for manual opening only, m such 
a case, there is no treadle, and the 'push rod' 42 would be 
of a length suitable for providing the requisite connection 
66 with the two cords 62,64, as ilustrated, and act only as 
a lid-decelerating rod. 

If desired, the refuse bins described above may be equipped 
with means for preventing manual operation of the bin lid 
(for use, for example, where foot operation of the lid is 
mandatory, as in some situations such as hospitals or clean 
rooms). Such a means is described and claimed in the 
above-mentioned British patent number GB 2323019 With 
such a bin, foot pedal operation is the only method of 
opening the bin lid. 



CLAIMS 



1 . A refuse bin comprising a bin body having uppermost a 
rigid mouth portion through which refuse may be received 

5 into the bin body, and a movable lid hinged for movement to 
and from a closed position in which it sits on and covers 
the rigid mouth portion, the lid being gravity biased to 
the closed position, and lid decelerating means for 
progressively decelerating the lid, as it moves towards the 

10 closed position, in a manner such as to reduce to a low 
level the noise produced by the lid on impact with the 
rigid mouth portion of the bin body. 

2. A refuse bin according to claim 1, wherein the lid 
15 decelerating means includes at least one helical tension 

spring having one end secured on the bin body and the other 
end coupled to the bin lid through a linkage arranged in 
such manner as to progressively increase the tension in the 
spring as the lid moves down towards the closed position. 

20 

3. A refuse bin according to claim 1 or claim 2, wherein 
the lid decelerating means includes two helical tension 
springs, each having one end thereof secured on the bin 
body and the other end thereof coupled to the bin lid 

25 through a linkage arranged in such manner as to progress- 
ively increase the tension in the spring as the lid moves 
down towards the closed position. 

4. A refuse bin according to claim 3, wherein the 

30 respective linkages are coupled in a symmetrical manner 
with respect to the bin lid. 

5. A refuse bin according to claim 2 or 3, wherein there 
is provided a foot pedal pivotally mounted on the bin body 

35 and coupled to the bin lid by a push rod which is so 

arranged that depression of the foot pedal by a user's foot 
pushes the bin lid upwards from the closed position, and 



via the push rod. 



-10- 



6. A refuse bin according to claim 5 as dependent on 
claim 3, wherein the respective springs and their 
associated pulleys and cords are located on respective 
opposite sides of the push rod. 

7. A refuse bin according to claim 5 as dependent on 
claim 3, wherein the respective springs and their 
associated pulleys and cords are all located on one side 
only of the push rod. 

8. A refuse bin according to claim 5, 6 or 7, wherein the 
or each said linkage comprises a flexible cord or wire 
interconnecting the associated spring with a connection 
member on said push rod and passing around a pulley 
disposed between the spring and that connection member, the 
pulley serving to change the direction of the cord or wire 
from its alignment with the direction of extension of the 
spring to alignment towards said connection member on the 
push rod. 

9. A refuse bin according to claim 8, wherein the or each 
spring is anchored on a lower part of the bin body, the 
associated pulley is disposed on the bin body at a position 
above the spring, and the associated connection member on 
the push rod is disposed at a position lower than the 
pulley. 

10. A refuse bin according to claim 8, wherein the or each 
spring is anchored on an upper part of the bin body, the 
associated pulley is disposed on the bin body at a position 
below the spring, and the associated connection member on 
the push rod is disposed below the pulley. 

11. A refuse bin according to any preceding claim, wherein 
the said rigid mouth portion of the bin body forms an 
integral part of the bin body. 
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12. A refuse bin according to any one of the claims 1 to 
10, wherein the said rigid mouth portion of the bin body is 
supported on a stand and carries a refuse sack which forms 
the rest of the bin body and which receives refuse through 

5 that rigid mouth portion, the bin lid being hinged on the 
stand for cooperation with the rigid mouth portion. 

13. A refuse bin substantially as hereinbefore described 
with reference to the accompanying diagrammatic drawings . 

10 

14. A refuse bin comprising any combination of features 
described hereinbefore with reference to the accompanying 
diagrammatic drawings, other than a combination as claimed 
in any of the aforegoing claims. 
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